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Supplement to the Scientific Investigation 
of the Crude Drugs Stored in Shosoin. II. 

“Rhubarb” 
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The rhubarb stored in “Shosoin” since 8th century was first (1948-49) investigated morphologically 
and chemically to be identified as a high-grade Chinese rhubarb, the rhizome of Rheum palmatum 
or Rh. palmatum var. tanguticum. Since the purgative principles of rhubarb have been identified later 
as sennosides and the chromatographical methods for determination of the principles have remarkably 
been advanced recently, a renewed investigation on the Shosoin rhubarb has been performed. By the 
HPLC analysis the presence of sennoside A and B along with other anthraquinones has been proved 
and their content determined. It is noted that the unstable bianthronyl glucosides, sennosides A and 
B, have been retained in the drug specimens during the period of more than 1200 years. 

(Continued from J. Jpn. Bot. 66: 1-6, 1991) 
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Fig. 1. A specimen of rhubarb stored in Shosoin which was used 
for the present experiment. 
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Table 1. Developing conditions of HPLC. 


Condition 

Column 

Stationary 

Phase 

Mobile 

phase 

Flow 

rate 

Pressure 

Detection 

Remarks 

I 

Stainless 

steel 

8 0 x 150mm 

5N(CH 3 ) 2 5 fi THF: 
Senshu-Pak H 2 0: 
SN-322 AcOH 

(160:40:7) 

2 ml/min 

110 kg/cm 2 

UV 

360nm 

Sennosides 

II 

Stainless 

steel 

8 0 x 300mm 

Aquasil 

Senshu-Pak 

SS-352 

CHC1 3 : 

MeOH: 

h 2 o 

(90:16:1) 

2 ml/min 

50kg/cm 2 

UV 

280nm 

Rhein 

III 

Stainless 

steel 

8 0 X 150mm 

Silica gel 
Senshu-Pak 

SS-342 

n-Hexane: 

AcOEt 

(3:1) 

3.75ml/min 

50kg/cm 2 

UV 

280nm 

Chrysophanol. 

Physcion 

IV 

Stainless 

steel 

4.6 0 x 300mm 

Silica gel 
Senshu-Pak 

SS-152 

n-Hexane: 

Acetone: 

(4:1) 

1.25ml/min 

50kg/cm 2 

UV 

360nm 

Emodin, 

Aloe-emodin 
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Fig. 2. High performance thin layer chromatograms (HPTLC) 
of the extracts of Shosoin-rhubarb (N-95). 

Plate - Merck HPTLC Alfolien Kieselgel 60 F 254 
A: Developing solvents - hexane-AcOEt (4:1) 

(1) physcion, (2) CHCl 3 -extracts (Sample I), (3) aloe-emodin, 
(4) chrysophanol, (5) emodin 
B: Developing solvents - CHCl 3 -MeOH-H 2 0 (90:16:1) 

(1) Rhein, (2) CHCl 3 -extracts (Sample I) 

C: Developing solvents - CHCl 3 -Me0H-H 2 0 (90:16:1) 

(1) rhein, (2) 70% MeOH-extracts (Sample III) 

D: Developing solvents - n-PrOH-AcOEt-H 2 0 (4:4:3) 

(1) sennoside A, (2) sennoside B, (3) 70% MeOH-extracts 
(Sample II) 





Fig. 3. High performance liquid chromatograms (HPLC) of the extracts of Shosoin-rhubarb (N-95). 
A: Condition I - (1) sennoside A, (2) sennoside B. 

B: Condition II -(1) rhein 

C: Condition III - (1) chrysophanol, (2) physcion, (3) emodin, (4) aloe-emodin 
D: Condition IV - (1) chrysophanol, (2) physcion, (3) emodin, (4) aloe-emodin 
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Table 2. The contents of anthraquino- 
noid constituents of Shosoin-Rhubarb. 


Compounds 

mg/0.5g Sample 

°7o 

Sennoside A 

0.60 

0.12 

Sennoside B 

0.13 

0.03 

Rhein 

21.9 

4.38 

Aloe-emodin 

1.17 

0.25 

Emodin 

8.77 

1.75 

Physcion 

1.21 

0.24 

Chrysophanol 

2.55 

0.51 
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